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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the number of 
punching holes changed smoothly by simple structure, 
and to miniaturize a size and enhance assemblage to 
reduce a cost. 

SOLUTION: Cams 28, 29 in part transmit rotational 
motions thereof to corresponding punch holding 
members 20, 21 in any position of the first and second 
positions when four cams 26-27 are switchedly slid to 
the first and second positions as a whole at a prescribed 
stroke along a driving shaft 33, but the other cams 26, 
27 are not able to transmit rotational motions thereof to 
corresponding punch holding members 19, 22 when 
switched from first position to the second position. 
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JPO and NCI P I are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ________ 

[Claim(s)] 

[Claim 1] The guide plate to which it shows a form, and two or more punch arranged at 
predetermined interval, Two or more dies arranged corresponding to punch, and two or more 
punch attachment components which held punch, respectively, The driving means for driving sa.d 
punch and a conversion means to change rotation of a driving means into the reciprocating 
motion of punch, and to transmit to said punch attachment component, It consists of means for 
switching for operating a thing [ **** / of said conversion means ] select.vely. It is the form 
punch which punch is made to reciprocate perpendicularly to a form and performs hole dawn 
processing. Said conversion means While being prepared on the driving shaft in which revolution 
actuation is carried out by said driving means and really rotating, it consists of two or more cams 
which slide on one in accordance with this driving shaft. Said means for switching The 1st and 
the 2nd location are made to carry out change-over sliding of said two or more cams in one by 
predetermined stroke in accordance with said driving shaft. Some cams of said two or more 
cams The rotation is transmitted to said corresponding punch attachment component in said any 
1st and 2nd locations. Other cams It is the form punch characterized by having relation which 
cannot transmit the rotation to a corresponding punch attachment component when switched to 
the 2nd location from the 1st location. 

[Claim 2] Some cams which transmit rotation to a punch attachment component in said any 1st 
and 2nd locations are form punches according to claim 1 with which width of face of the 
eccentric section which engages with said punch attachment component rather than other cams 
which cannot transmit rotation to a punch attachment component when switched to said 2nd 
location is characterized by being long rather than said predetermined stroke. 
[Claim 3] Said two or more cams are form punches according to claim 1 or 2 characterized by 
carrying out fitting of the claw part and hole which have elasticity removable, and being 

connected. ' 0 _ 

[Claim 4] Said punch attachment component is a form punch according to claim 1, _ or J 
characterized by having the cam engagement hole which engages with the eccentric section of 
said corresponding cam, and the punch maintenance hole which carries out fitting of the neck ot 
said punch removable. , 
[Claim 5] Said means for switching is a form punch according to claim 1, 2, 3, or 4 characterized 
by changing and transmitting a revolution of a motor to rectilinear motion at said connected cam. 

[Claim 6] It is the form punch according to claim 1, 2, 3, 4, or 5 characterized by performing 
change-over actuation when detection have a revolution location detection means to detect that 
the minimum-radius section of the eccentric section of said cam is in a predetermined revolution 
location, and according [ said means for switching ] to this revolution location detect.on means is 
performed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technique in which invention belongs] This invention relates to the form punch wh.ch 
performs hole dawn processing to the form discharged from a copying machine, a printer, etc. 
[0002] 

[Description of the Prior Art] Generally, in image formation equipments, such as a copying 
machine and a printer, the form punch which forms the punch hole for a file is added to the form 
in which the image was formed. Moreover, the device in which the number of punch holes can 
also choose two holes, three holes, or four holes according to a paper size is demanded. 
[0003] For example, what changes the number of punch to operate exists by fixing two or more 
cams to a driving shaft, and making the driving shaft itself slide to shaft orientations as indicated 

by JP.10-7307.A. , 
[0004] Moreover, arrange two or more scattering cams in a driving shaft as another example, a 
cam is made to slide by another member, and what switches for taking in and out of the cam 
follower holding punch is proposed. 

[0005] , | . I 

[Problem(s) to be Solved by the Invention] However, in the former conventional example, ir i order 
to move a driving shaft with two or more cams at the time of a change, big power is needed, and 
it becomes large, and the drive system for a change cannot store in the interior of a form punch, 
but has become enlargement of equipment, and the cause of a cost rise. Moreover, since a 
device was complicated, problems, such as being bad, also had assembly nature. 
[0006] Moreover, in order to need a fixture special at the time of attachment in order to arrange 
and attach to two or more scattering cam action shafts in the latter conventional example, and 
for attachment nature to worsen or to make a cam slide by another member, components mark 
increased, it became the factor of a cost rise or there were problems, like the miniaturization of 
the height direction is difficult. 

[0007] Then the technical problem of this invention is small and is that assembly nature otters 
the form punch which can aim at a cost cut well while it can change the number of punching 
holes smoothly with simple structure in view of the above-mentioned conventional trouble. 
[0008] 

[Means for Solving the Problem] A configuration which was indicated below fundamentally is 
used for this invention in order to solve the above-mentioned technical problem. Namely, the 
guide plate to which the form punch concerning this invention shows a form, Two or more punch 
arranged at predetermined interval, and two or more dies arranged corresponding to punch, Two 
or more punch attachment components which held punch, respectively, and the driving means 
for driving said punch, A conversion means to change rotation of a driving means into the 
reciprocating motion of punch, and to transmit to said punch attachment component, It consists 
of means for switching for operating a thing [ **** / of said conversion means ] selectively. It is 
the form punch which punch is made to reciprocate perpendicularly to a form and performs hole 
dawn processing. Said conversion means While being prepared on the driving shaft in which 
revolution actuation is carried out by said driving means and really rotating, it consists of two or 
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more cams which slide Ae in accordance with this driving shaft. Wmeans for switching 
The 1st and the 2nd location are made to carry out change-over sliding of said two or more 
cams in one by predetermined stroke in accordance with said driving shaft. Some cams of said 
two or more cams The rotation is transmitted to said corresponding punch attachment 
component in said any 1st and 2nd locations. Other cams When switched to the 2nd location 
from the 1st location, it is characterized by having relation which cannot transmit the rotation to 
a corresponding punch attachment component. 

[0009] Thereby, two kinds of cams can be prepared and the number of punching holes which 
ends in a form can be changed only by carrying out both-way sliding of these simultaneously in 
accordance with a driving shaft. Since a cam is connected with shaft orientations, is constituted 
in one. and it divides and it can be fabricated for every cam, a metal mold fabrication is easy for 

[0010] Some cams which a thing according to claim 2 delivers rotation to a punch attachment 
component in a form punch according to claim 1 in said any 1 st and 2nd locations are 
characterized by the width efface of the eccentric section which engages with said punch 
attachment component being longer than said predetermined stroke rather than other cams 
which cannot transmit rotation to a punch attachment component, when switched to said 2nd 

[Oofl] Thereby, two kinds of cams only change the width of face of the eccentric section, and 
can realize modification for the number of punching holes. 

[0012] A thing according to claim 3 is characterized by for said two or more cams carrying out 
fitting of the claw part and hole which have elasticity removable, and connecting them in a form 
punch according to claim 1 or 2. 

[0013] Since it can connect easily, without connecting cams by adhesion or needing excessive 
components by this, assembly nature can be raised. hmAm 
[0014] A thing according to claim 4 is characterized by said punch attachment component having 
the cam engagement hole which engages with the eccentric section of said corresponding cam, 
and the punch maintenance hole which carries out fitting of the neck of said punch removable in 
a form punch according to claim 1 , 2, or 3. 

[0015] Thereby, assembly with each cam, each punch attachment component and each punch 
attachment component, and punch becomes easy. 

[0016] A thing according to claim 5 is characterized by what said means for switching changes a 
revolution of a motor into rectilinear motion at said connected cam, and is transmitted in a form 

punch according to claim 1 , 2, 3, or 4. , . 

[0017] Thereby, two or more connected cams can be lightly slid in accordance with a driving 

[0018] It has a revolution location detection means to detect that a thing according to claim 6 
has the minimum-radius section of the eccentric section of said cam in a predetermined 
revolution location in a form punch according to claim 1. 2, 3. 4, or 5, and said means for 
switching is characterized by performing change-over actuation, when detection by this 
revolution location detection means is performed. 

[0019] Thereby, two or more cams are not caught during change-over actuation in accordance 
with a driving shaft at a punch attachment component. 

[Embodiment of the Invention] Below, the configuration of one example of the form punch 
concerning this invention is explained at a detail, referring to a drawing. DrawmgJ is the 
perspective view showing the form punch which is an example of this invention This example is 
' the case of the form punch which can switch and choose two holes and four holes 
[0021] Bottom of guide plate to which this form punch shows form 10. and guide plate top 1 1, 
Four punch 13-16 arranged at predetermined interval, and four dies arranged respectively 
corresponding to these punch, It consists of means-for-switching 25 grades for operating 
selectively a thing [ **** / of four cam followers 19-22 which are punch maintenance means, 
the cam unit 24 which is a conversion means to change rotation of a driving means into the 
reciprocating motion of punch, and four punch ]. 
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[0022] It has a predeter^ld clearance, and is arranged and a form^onveyed along both gap 
12 and bottom of guide plate 10 and guide plate top 1 1 stop, when a form comes to a 
predetermined boring location. On guide plate top 1 1 , punch 1 3-1 6 is arranged at the 
predetermined spacing. Moreover, thrust bearing 18 is pressed fit corresponding to each punch 

[0023] Moreover, the die which is not illustrated respectively corresponding to the location 
where punch 13-16 moves up and down is arranged in bottom of guide plate 10. 
[0024] Punch 13 is attached in the soffit of the cam follower 19 which is a punch attachment 
component. Other punch 14-16 is similarly attached in cam followers 20-22, respectively. 
[0025] the 1- in which the cam unit 24 which is a conversion means has the eccentric section 
- as shown in drawing 6 , the 4th four cam 26-29, the connection member 30 which has the d.sc 
member 45 at the end, and two connection members 31-32 are connected in the shape ot a 
straight line, and are constituted in one. In this example of a graphic display, although the 
connection member 30, the 1st cam 26, and the 3rd middle cam 28 and 4th middle cam 29 are 
connected directly, the 1st cam 26 and 3rd cam 28 are connected by the connection member 31, 
and the 4th cam 29 and 2nd cam 27 are connected by the connection member 32, respectively. 
And although these rotate to this and one to a driving shaft 33, they are fitted in shaft 
orientations so that sliding of one may be attained. 

[0026] Drawing 3 is the perspective view showing the 1st cam 26. and it has the angle hole 
section 36 in the end face while it has the eccentric section 34 and a breakthrough 35^ 
Moreover, the angle hole sections 37 and 38 for connection are formed. The 2nd cam 27 as well 

as this is constituted. . 
[0027] Drawing 4 is the perspective view of the 3rd cam 28, and the dimension of the eccentric 
section 39 is'set as shaft orientations for a long time from the 1 st cam 26 and 2nd cam 27. 
Moreover, the claw part 40 with the elasticity of the couple for connection protrudes on the end 
face Furthermore, the angle hole section 42 is formed in the shank with a breakthrough 41. And 
the physical relationship of the angle hole section 42 and a claw part 40 is arranged with the 
include angle of about 15 degrees centering on the shaft rather than is parallel. Moreover, the 
angle hole section 43 installed in the direction of an axis is formed in the eccentric section 39. 
[0028] Drawing_5 is the perspective view showing the connection member 31. This connection 
member~3Tis" carrying out the shape of tubing in the air. and claw part 43Aand43B of a couple 
and 44A and 44B are prepared in those endsi respectively. Here, the physical relationship of claw 
part 43A and 43B, and 44A and 44B is arranged with the include angle of about 15 degrees 
centering on the shaft. Thus, with constituting, when a claw part is inserted in the angle hole 
section and the 1st cam 26 and 3rd cam 28 are connected by the connection member 31. the 
eccentric section of the former cam 26 and the eccentric section of the latter cam 28 are 
connected with the phase contrast which is about 15 degrees. 

[0029] If the connection member 32 as well as the connection member 31 is constituted and the 
4th cam 29 and 2nd cam 27 are connected by the connection member 32, each eccentric 
section can be connected with the phase contrast of about 15 degrees. Thus, when rotatmg four 
cams simultaneously with a driving shaft 33 by constituting, a gap can arise to the punching 
timing by punch, and the load which is made to distribute punching torque and is applied to a 
drive system can be made to mitigate. . 
[0030] The connection member 30 and the disc member 45 are formed in one, and since the 
claw part which has elasticity like the above as for the connection member 30 and the 1 st cam 
26 is inserted in the angle hole section and it is connected, these can slide them in the direction 
of an axis to other cams and other connection members, and one. Moreover, while a driving shaft 
33 is inserted in the cam unit 24 constituted by this appearance, the slot on the radial direction 
is established in each eccentric section of four cams 26-29 to the driving shaft 33. and four 
parallel pins are engaging with it so that a driving shaft 33 may be penetrated to it. Thereby, 
although the cam unit 24 can slide in the direction of an axis freely to a driving shaft 33. it can 
be rotated together with a driving shaft 33. u o u 1 1 

[0031] Drawin g 7 is the perspective view showing the punch used for this form punch. Punch Id 
is carrying out the shape of a cylinder, has cutting part 13a in a soffit, and forms narrow 
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diameter neck 13b betwfl)the head of an upper bed, and a drum seftn. And it .is attached in 
the cam follower 19 which is a punch attachment component. Other punch 14-16 is formed 

[OoSlDrawing 8 is the perspective view showing the cam follower which is a punch attachment 
compone^TCam followers 1 9-22 are used for the sense by the same thing, changing. Tkcam 
follower 19 has the cam engagement hole 46 of an ellipse in wh.ch a cam is inserted. The minor 
axis of the cam engagement hole 46 of the ellipse of a cam follower 1 9 ,s greatly formed a little 
rather than a part for this core of a cam, and the dimension is set up to ;^P e ^f o ; ^ h 
stroke whose punch 13-16 goes up and down a major ax.s. Other cam followers 20-22 are the 

[O^Th^' since the advice means of the stroke direction of punch was established punch is 
restrained by the cam engagement hole 46 of the ellipse of the part for this core and the cam 
oNower of a cam in the sloke direction, and it prevents that a cam fo.lower rotates focusing on 
the axis of punch. Moreover, it prevents that cam followers 19-22 tend to mchne by the cam 
and punching actuation can be performed smoothly, without producmg gall.ng etc. to the thrust 
bearing 18 which guides punch 13-16. ... , u 

[0034] Moreover, cam followers 1 9-22 form in a soffit the heights which haye the punch 
maintenance hole 47 of a wooden doll mold, and carry out fitting of the neck part 1 3b of punch 
13-16 to the opening 47a. If neck 13b is stuffed into a circular part .n that case, punch w. I come 
to be held for the vena contracta of opening 47a with the elasticity of res.n as a result of L <ts j 

[S^unch is inserted from bottom of guide plate 10 also after it attaches to a guide plate 
what attached cam followers 19-22, cams 26-29, and a driving shaft 33 s.nce opening 47a turns 
to the direction of an axis of a cam and is prepared, it can move cam followers 19-22 in the 
direction of an axis, and can attach punch. That is. since punch 13-16 can be attached at the 
end. while being able to raise assembly nature, there is no possibility of damaging cutting part 
13a of punch, at the time of assembly. f 
[0036] Dr awing 9 is the perspective view showing a means for switching 25. I he means Tor 
switching~25 - consists of the change arm 49 with the slot 48 which engages w.th the disc member 
45 of the end of the cam unit 24, the worm wheel 50 which supports this change arm 49 free 
[ rotation ] in the pivotable-support hole which broke in the location as for which only a 
predetermined distance carried out eccentricity, a drive motor 52 which carr.es out revolution 
actuation of this worm wheel 50 through a worm wheel 51, a microsw.tch 53 wh.ch controls the 
revolution of a worm wheel 50, and cam 54 grade. , 

[0037] If a worm wheel 50 rotates, eccentricity twice the distance of the eccentric hole ot a 
worm wheel 50 will slide on the cam unit 24 with which the disc member 45 of an end is engagmg 
with the change arm 49 in accordance with a driving shaft 33. And when a worm wheel 50 
rotates, the cam unit 24 carries out both-way sliding. . 
[0038] Drawing 1 is the case where the cam unit 24 is in the 2nd location (.t is most right-hand 
side all over drawing). In this case, by revolution of the cam unit 24, although two middle punch 
1 4 and 1 5 operates since two cams 28 and 29 long to the shaft orientations of a driv.ng shaft 33 
do not engage with the cam followers 19 and 22 to which two short cams 26 and 27 correspond 
although it engages with the corresponding cam followers 20 and 21, two punch 13 and 16 of 
ends does not operate. Therefore, the number of punching holes to a form becomes two p.eces. 
[0039] Drawing 2 is the case where the cam unit 24 is switched to the 1st location (it is most 
left-handle all over drawing) by the means for switching 25. In this case since it engages with 
the cam followers 20, 21, 19, and 22 to which two long cams 28 and 29 and two short cams 26 
and 27 correspond to the shaft orientations of a driving shaft 33 by revolution of the cam unit 
24, all four punch 13-18 operates. Therefore, the number of punching holes to a form becomes 

[0040] e Thus, the number of punching holes of a form can be switched to two holes and four 
holes by sliding the cam unit 24 in accordance with a driving shaft 33. and switching four cams 
26-29 to the 1st location and 2nd location simultaneously. 

[0041] Detection of the 1st location or the 2nd location is performed by carrying out ON/OFF ot 
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the microswitch 53 placft a fixed position to the perimeter whichftrm wheel 50 rotates by 
the cam 54 attached in the underside of a worm wheel 50. 

r0042lTn addition although the DC motor for actuation, the worm wheel, the worm wheel, and 
he ifnk ^ mechanism are used as a driving means of a change in the above example of a . graph, 
disc lav other driving means, a slowdown means, etc. can also be used. Moreover, a though the 
number of punch^holes explained the example of two ho.es and four ho.es ^ven ,f the changes 
of two holes and three holes etc. are other combination, .t can apply them s.m.larly. 
m043] Drawing 10 is the explanatory view showing a detection means to detect the — - 
radius sS of the eccentric section of the cam unit 24 used for the form punch of th.s 
nvention lZ drilg shaft 33 is connected with the drive motor 56 through the one-revolut.on 
clutcn 55 and the location at the time of beginning a revolution is held in the locat.on where 
punch 13-?6 a ways went up most. By the signal which directs punching, if the one-revolutjon 
clutch 55 is connected, a revolution of a drive motor 56 will be transmrtted to a dnvmg shaft 33. 
and if a driving shaft 33 makes one revolution, the one-revolution clutch 55 w.ll go out 

^SS^^r the disc 58 with slit 57 is formed, and when angle of rotation of a driving shaft 
33 is Ltected and punch stops in a halfway location by the sensor 59 placed .n a fixed pos.tK>n 
around ^^this dL 58. P punchingactuation or transfer operation is not carried out to a dnvmg shaft 

?0 3 045] In order to switch the number of punching holes, when sliding the cam unit • 2 ^ he 
bTaT h td% S n^ 

^i.^52?2n followers 19-22 at the time of transfer operation, respectively, even 
ff each eocentric section is constituted by one with phase contrast, s.nce the fann.ng 

[O^t:^ holes in a form with this form punch constituted as mentJoned 

above The change arm 49 is rotated with the drive motor 52 of a means for sw.tch.ng 25 and .t 
fs made to tZ so that the cam unit 24 may become most right-hand side, as shown .n dra^ng 

S nee th short cams 26 and 27 cannot depress punch 13 and 1 16 '^^^ 
cams 28 and 29 long to shaft orientations depress punch 14 and 15 to a dnvmg shaft 33 
respect if a driving shaft 33 is rotated in this condition, two punch ho.es are formed ,n the 
form which has stopped between bottom of guide plate 10, and gu.de plate top 1 1 
u047] On the othe? hand, in breaking four punch holes in a form, the change arm 4 s rotated 
with the drive motor 52 of a means for switching 25. and as shown .n d^wjng^ . >t sl.des the 
Tarn untt 24 so that it may become most left-hand side. If a driving shaft 33 .s rotated ,n th.s 

a l\\ th^W cams 26-29 will engage with cam followers 19-22 as ment.oned above, all 
E^IEe * bfdepressed and four punch holes will be formed in the form which has 
stopped between bottom of guide plate 10, and guide plate top 11. 

[Effect of the Invention] If the 1st and the 2nd location are made to carry out chan e e : ove ^ 
S^rf£™ cams in one by predetermined stroke in J^^^^™^ 
exolained above according to the form punch of this invent.on Although some cams of two or 
1 e^ams can transmit the rotation to a corresponding punch attachment component .n any 1st 
Td 2ndTocations When switched to the 2nd location from the 1 st location, other ca Since lt 
has relation which cannot transmit the rotation to a correspond.ng punch attachment 
component Two kinds of cams can be prepared and the number of punch.ng holes wh.ch ends .n 
a form car TbTchanged simply and smoothly only by carrying out both-way sl.dmg of these 
siLlTaneousty in accordance with a driving shaft. Moreover, the drive system for a change can 

f0 e 0?9 a ] de Sincea cam is connected with shaft orientations, is ^ns^6^onM^^6 
it can be fabricated for every cam, a metal mold fabricate .s easy for .t. and .t can a.m at a 
cost cut. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(" Drawin g 1] It is the perspective view showing the form punch which is an example of this 

rpTawing 2] It is the perspective view showing the condition of having switched the number of 
punch to which this form punch operates. 

[Drawing J] It is the perspective view showing the 1 st cam used for this form punch. 
[Drawing 4] It is the perspective view showing the 2nd cam used for this form punch. 
[Dr^gl] It is the perspective view showing the connection member which connects the cam 
used for this form punch. 

fDrawing 6] It is the perspective view showing the cam unit used for this form punch. 
[Drawing 7l It is the perspective view showing the punch used for this form punch. 
tei^g_8l It is the perspective view showing the cam follower used for this form punch, 
feeing 9] It is the perspective view showing the means for switching used for this form punch. 
[Drawinglo] It is the explanatory view showing a detection means to detect the minimum radius 
section of the cam used for this form punch. 
[Description of Notations] 

9 Form Punch 

10 Under Guide Plate 

1 1 On Guide Plate 
13-16 Punch 

13b Neck 

1 9-22 Cam follower (punch attachment component) 

24 Cam Unit 

25 Means for Switching 
26-29 Cam 

30-32 Connection member 

33 Driving Shaft 

34 Eccentric Section 
36-38 Angle hole section 

39 Eccentric Section 

40 Claw Part 

42 43 Angle hole section 
43A, 43B Claw part 
44A, 44B Claw part 

45 Disc Member 

46 Cam Engagement Hole 

47 Punch Maintenance Hole 

49 Change Arm 

50 Worm Wheel 

59 Sensor (Detection Means) 
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DRAWINGS 
[ Drawin g 1] 




[ Drawing 2 ] 




[Drawin g 3] 
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[ Drawing 5] 





[ Drawin g 6] 
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[ D ra win g 10 ] 
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